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APPARATUS FOR THE ASSEMBLY OF 
GROMMETS ON ELECTRICAL CABLES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the priority of Swiss Applica 
tion No. 01/ 398/93-0, ?led May 6, 1993, the disclosure 
of which is incorporated herein by reference in its en 
tirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention pertains to an apparatus for the assem 

bly of grommets on electrical cables or wires, having a 
drum adapted to be ?lled'with grommets, and open on 
at least a front side, which is adapted to be driven about 
an axis inclined relative to a horizontal plane, having 
scoops or vanes arranged on the inside of the drum and 
having a conveyor guide rail extending into the drum 
which receives, during rotation of the drum, the grom 
mets for the purpose of proper orientation, storage and 
further conveyance, wherein a discharge device, having 
an upwardly and downwardly movable centering man 
drel, from which the ?rst grommet in the conveyor or 
guide rail is always conveyed to a turning device. 

2. Discussion of the Background of the Invention and 
Material Information 
With apparatuses of the type noted above, grommets, 
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which for example, are required for the moisture-proof 30 
passage or feed-through of electrical cables through the 
housing walls of electrical devices, can be economically 
pushed onto the cables. 

In an apparatus of the above type and known from 
EP-A-0 534 106, the grommets are properly oriented in 
a buffer storage of the conveyor guide rail. Being 
aligned with the axis of a vertical bore of a ?rst grom~ 
met in the buffer storage, a single cylinder, having an 
upwardly and downwardly movable mandrel, is ar~ 
ranged or located above the conveyor guide rail, and a 
pivotable assembly cylinder, having a grommet-receiv 
ing portion sitting on a piston rod thereof, is arranged 
below the conveyor guide rail, whereby the grommet, 
via the mandrel, is pushed through the vertical bore into 
the grommet-receiving portion or grommet-holding 
part and the assembly cylinder is pivoted in a horizontal 
position. Thereafter, pivotable gripper jaws surround 
the grommet-receiving portion and are moved, together 
with the piston rod, against the cable, whereby the 
grommet is pushed onto the cable. During this opera 
tion, the grommet bore is slightly expanded, via a sup~ 
ply of air under pressure, so as to ease the pushing of the 
grommet. With the use of this method, malfunctions can 
however occur, depending upon the ?exibility, compo 
sition or sizing accuracy of the cable and/or the grom 
mets. 
A further grommet assembly apparatus is described in 

EP-A- O 410 416, in which the grommets are mechani 
cally expanded before being pushed onto an electrical 
cable. During this operation, a grommet that has been 
brought to an outlet position, is initially received on a 
mandrel and pushed up to a ring-shaped elastic abut 
ment in a grommet-receiving portion. The mandrel is 
conically shaped so that, during its further movement, 
the grommet is expanded. The cylindrical portion of the 
mandrel carries a sleeve, which, during the further 
movement for the purpose of expansion, is positively 
moved with the mandrel and enters into the grommet 
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2 
bore. When the sleeve has reached the elastic abutment, 
the mandrel is pulled back, with the sleeve remaining at 
the noted position. Thereafter, the cable, at the already 
stripped end, is pushed from the other side of the grom 
met-receiving portion, through the ring-shaped abut 
ment, onto the sleeve, which is then pulled back so that 
the grommet can clamp itself or contract onto the cable. 
Subsequently, the grommet-receiving portion opens so 
that the cable is released. The previously-described 
apparatus is quite complicated and expensively con 
structed, with the components, that are subject to wear, 
also being difficult to reach. In addition, the assembly 
time per grommet, which is in?uenced by the noted 
construction, is relatively long. 

SUMMARY OF THE INVENTION 

A primary purpose or object of the present invention 
is to provide an apparatus of the previously-described 
type, which, avoids the previously noted disadvantages 
and is speci?cally constructed more simply and has a 
shorter assembly time per grommet. 
The object or purpose of this invention is achieved 

via an apparatus, for use in an automatic cable-process 
ing machine, for the assembly of grommets on electrical 
cables, wherein the assembly apparatus comprises a 
drum adapted to be ?lled with grommets and open on at 
least a front side thereof, with the drum being adapted 
to be driven about an axis inclined relative to a horizon 
tal plane; vanes arranged on the interior of the drum; a 
conveyor guide rail extending into the drum, the guide 
rail receiving, during the rotation of the drum, the 
grommets for the purpose of properly oriented storage 
and further conveyance of the grommets; a turning 
device or rotating assembly; a discharge device having 
an upwardly and downwardly movable centering man 
drel, wherein always the ?rst grommet in the conveyor 
guide rail is conveyed, via the centering mandrel, to the 
turning device; the turning device including several 
mandrels and being step-wise further rotatable about a 
speci?c angle, wherein in a ?rst setting (I) of the turning 
device always one grommet is pushed onto a tip of one 
of the mandrels; a slip-on unit, via which slip-on unit, in 
a second setting (II) of the turning device, a grommet is 
pushed, for the purpose of expansion, onto a portion of 
one of the mandrels whose diameter is greater than the 
diameter in the area of the tip; and an assembly head, the 
assembly head including a grommet-receiving portion 
and an expanding portion, via which grommet-receiv 
ing and expanding portions, at a further setting (IV) of 
the turning device, the grommet is pulled from the 
mandrel, whereby the grommet is retained in an ex 
panded state using the expanding portion and pushed 
onto a cable. 

In a further embodiment of the assembly apparatus of 
this invention the turning device includes four man 
drels, the mandrels being arranged offset, relative to 
each other, at an angle of 90°, and the turning device is 
step-wise further rotatable at an angle of 90". 

In another embodiment of the assembly apparatus of 
this invention, the slip-on unit includes two adjacent 
pro?le plates, each pro?le plate having an opposed half 
bore, with the half bores, in the second setting (II) of 
turning device, always being aligned with a mandrel, 
with the molding plates being attached at holders, the 
holders being ?exibly connected, using bolts and 
springs, with a carrier movable in the direction of the 
aligned mandrel. 
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In yet a further embodiment of the assembly appara 
tus of this invention the grommet-receiving portion is 
comprised of two adjacent jaws, each of the jaws in 
cluding opposed halves of a cylindrical recess; the cy 
lindrical recesses being adapted to the shape of the 
grommets to be processed; and the jaws being radially 
opposed and movable, and located on a guide carrier. 

In yet another embodiment of the assembly apparatus 
of this invention, the expanding portion is comprised of 
two further adjacent jaws, each of the further jaws 
including opposed halves of a tubular projection and a 
projecting bore extending through the tubular projec 
tion; the diameter of the projecting bore being so di 
mensioned, that the cable to be assembled can be intro 
duced into the projecting bore; the projecting bore 
including, on the side opposite from the tubular projec 
tion of the further jaws, a funnel-shaped extension; and 
the further jaws being radially oppositely movably ar 
ranged on a further guide carrier. 

In an additional embodiment of the assembly appara 
tus of this invention, the jaws and the further jaws are 
coupled together and simultaneously movable. 

In still another embodiment of the assembly appara 
tus of this invention, the grommet-receiving portion and 
the expanding portion are movable relative to each 
other in an axial direction of the cylindrical recess of the 
bore; t h e grommet-receiving portion being connected 
with a housing, the housing being movable in an axis 
direction of the cylindrical recess of the bore; and the 
grommet-receiving portion and the expanding portion 
being so arranged that the cylindrical recess and the 
projecting bore, in the further setting (IV) of turning 
device , are aligned with one of the mandrels. 

In a ?nal embodiment of the assembly apparatus of 
this invention, the drum rests loosely on rollers and is 
driven by at least one of the rollers, and the drum fur 
ther includes a projecting edge , the projecting edge 

- being supported on a further support roller, the further 
support roller, in turn being rotatable about an axis that 
is vertical or parallel to the axis of the drum. 
The advantages achieved with this invention reside in 

the relatively simple and cost effective construction 
together with easy access to the wear-prone compo 
nents. In addition, with the subject apparatus the assem 
bly time, per grommet, can be reduced since three sepa 
rate assembly processing operations can be carried out 
simultaneously. Preferably, the drum rests loosely upon 
the drive and guide rollers, so that a quick change, for 
example during a change of the types of grommets, is 
readily possible. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and objects 
other than those set forth above will become apparent 
when consideration is given to the following detailed 
description thereof. Such description makes reference 
to the annexed drawings wherein throughout the vari 
ous ?gures of the drawings, there have generally been 
used the same reference characters to denote the same 
or analogous components and wherein: 
FIG. 1 is a partially sectioned view of the apparatus 

of this invention; 
FIG. 2 shows a conveyor guide rail of the apparatus 

of FIG. 1, in perspective and at a larger scale; 
FIG. 3 is a perspective view of a portion of the appa 

ratus of FIG. 1, at a larger scale; and 
FIGS. 4a to 4e are progressive views‘ of the assembly 

process of the grommets. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

With respect to the drawings it is to be understood 
that only enough of the construction of the invention 
and the surrounding environment in which the inven 
tion is employed have been depicted therein, in order to 
simplify the illustrations, as needed for those skilled in 
the art to readily understand the underlying principles 
and concepts of the invention. 

In FIG. 1, a machine frame is denominated by nu 
meral 1, upon which a drum 2 is journalled on an axis 3 
inclined to a horizontal plane. Drum 2 rests loosely 
upon rollers 4 so that a quick exchange is possible, 
which, for example, is necessary for the use of other 
grommets. Drum 2 can be driven by at least one of 
rollers 4, however the particular roller 4 is driven in a 
manner not further described herein. A projecting edge 
5 of drum 2 is supported on a non-illustrated support 
roller, which is rotatable about an axis that is vertical or 
parallel to axis 3. Therewith, the sliding off of drum 2, 
in the axial direction, is prevented. 

In the interior of drum 2, scoops or vanes 6 are at 
tached at the lower end thereof, via which grommets 
resting therein, for attachment to electrical cables or 
wires, can be conveyed to a conveyor guide rail 7, with 
conveyor guide rail 7, via an open front face of drum 2 
extending therethrough into drum 2 at its elevated end. 
Drum 2 is preferably made of transparent plastic so that 
optical inspection of the grommet supply and the deliv 
ery process is possible. Conveyor guide rail 7, which 
will be described in more detail with reference to FIG. 
2, is attached to a linear-oscillating conveyor 8 which is 
arranged on a part 9 of machine frame 1. Numeral 10 
denotes a discharge device and numeral 11 denotes a 
turning device or rotating assembly of a grommet as 
sembly arrangement 12, attached to machine frame 1, 
which will be described in more detail with reference to 
FIG. 3, and which is supplied with an electrical cable 
13, having one end stripped of insulation, by a non-illus 
trated automatic cable processing machine. 
As per FIG. 2, conveyor guide rail 7 has a longitudi 

nally-extending groove 16, whose cross-section corre 
sponds approximately to the outline of a longitudinal 
section of a grommet 17 (FIGS. 4a-4e). Groove 16 is 
open at the rear end 18, but closed at the front end 19 of 
conveyor guide rail 7 (FIGS. 4a-4e). The front portion 
of groove 16, in the direction of conveyance (arrow 14 
in FIG. 2), serves as a buffer storage 20 in which the 
grommets are stored in proper orientation and covered 
with a cover sheet 21. Cover sheet 21 covers half of 
groove 21 so that the stored grommets are visible. At 
the inlet the buffer storage, cover sheet 21 includes an 
overhang 21.1 which fully covers groove 16. Front end 
19 of conveyor guide rail 7 is covered with a plate 22 
that has a bore 23 whose axis coincides with the axis of 
the ?rst grommet in‘buffer storage 20. 
Underneath the ?rst grommet in buffer storage 20, a 

vertical bore 24 (FIGS. 4a-4e) is provided in conveyor 
guide rail 7 whose axis also coincides with the axis of 
the ?rst grommet, and whose diameter is smaller than 
the diameter of grommet 17. In front of the buffer stor 
age inlet there is a sorting baffle 25 and a recess 26 
which crosses conveyor guide rail 7 on one side and a 
non-illustrated blow-out nozzle. Numeral 28 denotes a 
blow-out nozzle that is arranged ahead of sorting baffle 
25. A non-illustrated light sensor is attached behind the 
buffer storage inlet, whose light beam is symbolized via 
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a dot-dash line 29. In order to enhance the conveyance, 
the rail can be provided with multiple parallel bores, 
angled to the direction of conveyance, which terminate 
in the conveyance groove, out of which emanates a 
continuously controllable stream of air. 
As per FIG. 3, discharge device 10 is arranged as 

extending above conveyor guide rail 7 in the axis of 
bore 23 (FIG. 2) and vertical bore 24 (FIGS. 4a—4e). 
Discharge device 10 includes an upwardly and down 
wardly moveable centering mandrel 30, which can, for 
example, be activated pneumatically. Turning device 
11, which is arranged underneath conveyor guide rail 7, 
includes four mandrels 31, which are offset 905 relative 
to each other. Turning device 11 can, using a stepping 
motor 32, be stepped further through an angle of 90;. 
Mandrels 31 include two different diameters, wherein 
the diameter in the area of the tip of the mandrel is the 
smaller one. 
Turning device 11 is arranged in such a manner that 

a mandrel 31 aligns, each time, in a ?rst setting I of 
turning device 11, with vertical bore 24 (FIGS. 4a—4e) 
of conveyor guide rail 7. Numeral 33 denotes a sliding 
unit which includes two pro?le plates 34, each of which 
contains one half of a bore 35 which, in a second setting 
II of turning device 11, is always aligned with a mandrel 
31. Pro?le plates 34 are attached to holders 36 which 
are, via bolts 37 and springs 38, elastically connected 
with a carrier 39. Carrier 39 can be moved, pneumati 
cally for example, in a straight line in the direction of 
mandrel 31. 
An assembly head 40 includes a grommet-receiving 

portion 41 and an expanding portion 42. Grommet 
receiving portion 41 is comprised of two jaws 43, each 
of which includes half of a cylindrical recess 44, whose 
size corresponds to the form of the grommets being 
processed. Jaws 43 are located radially opposed and are 
movable, for example pneumatically, on a guide carrier 
45. Expanding portion 42 is comprised of two further 
jaws 46, each of which includes half of a tubular projec 
tion 47 and a bore 48 extending therethrough. Bore 48 
includes, on the side removed from tubular projection 
47 of further jaws 46, a funnel-shaped extension 49 and 
is so dimensioned that the cable to be assembled can be 
received therein. Further jaws 46 are movable on a 
further guide carrier 50, whereby they are movable 
together with jaws 43. 

Grommet-receiving portion 41 and expanding por 
tion 42 are arranged in such a manner that the cylindri 
cal recess 41 and bore 48 are aligned with one of the 
mandrels 31 in a further setting IV of turning device 11, 
wherein further setting IV, relative to second setting II, 
is displaced at an angle of 180;. Grommet-receiving 
portion 41 is movable within a U-shaped recess 50.1 of 
further guide carrier 50 and movable, pneumatically for 
example, in the axial direction of cylindrical recess 44. 
Further guide carrier 50 is connected with a housing 51 
which can be moved, again pneumatically for example, 
in the axial direction of cylindrical recess 44 and bore 
48, together with grommet-receiving portion 41 and 
expanding portion 42. 
The previously-described apparatus operates as fol 

lows: It is assumed initially that grommets 17, as de 
scribed in more detail in EP-A O 534 106, are stored, in 
the proper orientation in conveyor guide rail 7. In this 
operation, the foremost grommet 17 is always con 
veyed, in buffer storage 20, to bore 24 (FIG. 4d). Grom 
met 17 is now pushed, using centering mandrel 30 of 
discharge device 10, to the tip of one of the mandrels 31 
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6 
that is present at ?rst position I (FIGS. 4a, 4b). At the 
same time, another grommet 17 residing on a mandrel 
31 that is positioned at second position II, is pushed, via 
sliding unit 33, onto the thicker part of mandrel 31, 
whereby the grommet is extended and brought to the 
correct position. Since bore 35 is smaller than mandrel 
31, this results in molding plates 34 being pushed apart 
(FIG. 4a, 4b) against the force of springs 38. At the 
same time, a further grommet 17, residing on a mandrel 
31 that is positioned at a further position IV, is encircled 
by jaws 43 of grommet-receiving portion 41, whereby 
the further jaws 46 of expanding portion 42 are closed 
(FIGS. 4a, 4b). 

Thereafter, centering mandrel 30 of discharge device 
10 is pulled back and grommet-receiving portion 41, 
together with grommet 17, is pushed against expanding 
portion 42, whereby tubular projection 47 of expanding 
portion 42 enters into the grommet bore and again 
somewhat expands grommet 17 (FIG. 4c). Then, sliding 
unit 33 is pushed back, with grommet 17 being pulled 
off mandrel 31, using grommet-receiving portion 41, 
and transported in the direction of cable 13. In this 
operation, grommet 17 is kept in an expanded state by 
expanding portion 42 until the right position is reached 
on cable 13. Subsequently, expanding portion 42 is dis 
placed, relative to grommet-receiving portion or grom— 
met-holding part 41, whereby grommet 17 is released 
and contracts onto cable 13 (FIG. 4d). Thereupon, jaws 
43 and 46 open, so that the assembled cable 13 can be 
removed and a new one supplied. At the same time, 
turning device 11 turns through an angle of 90% where 
by the empty mandrel 31 is turned to ?rst position I and 
the already grommet laden mandrels 31 are turned to 
the second and further positon II and IV respectively 
(FIG. 4e). 
While there are shown and described present pre 

ferred embodiments of the invention, it is to be dis 
tinctly understood that the invention is not limited 
thereto, but may be otherwise variously embodied and - 
practiced within the scope of the following claims and 
the reasonably equivalent structures thereto. Further, 
the invention illustratively disclosed herein may be 
practiced in the absence of any element which is not 
speci?cally disclosed herein. 
What is claimed is: 
1. An apparatus, for use in an automatic cable-proc 

essing machine, for the assembly of grommets on elec 
trical cables, the assembly apparatus comprising: 

a drum ?lled with grommets and open on at least a 
front side thereof, with the drum being driven 
about an axis inclined relative to a horizontal plane; 

vanes arranged on the interior of the drum; 
a conveyor guide rail extending into the drum, the 

guide rail receiving, during the rotation of the 
drum, the grommets for the purpose of proper 
orientation and storage and further conveyance of 
the grommets; - 

a rotating assembly; 
a discharge device having an upwardly and down 
wardly movable centering mandrel, wherein the 
?rst grommet in the conveyor guide rail is always 
conveyed, via the centering mandrel, to the rotat 
ing assembly; 

the rotating assembly including several mandrels, 
with each mandrel comprising a body portion and 
a tip portion, the body portion having a diameter 
greater than a diameter of the tip portion, the rotat 

\ ing assembly being step-wise further rotatable 
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about a speci?c angle, wherein, in a ?rst setting (I) 
of the rotating assembly, one grommet is always 
pushed onto the tip portion of one of the several 
mandrels; 

a slip-on unit, in a second setting (II) of the rotating 
assembly, for pushing a grommet for the purpose of 
the expansion thereof, onto the body portion of one 
of the several mandrels; and 

an assembly head, the assembly head including a 
grommet-receiving portion and an expanding por 
tion, via which grommet-receiving and expanding 
portions, at a further setting (IV) of the rotating 
assembly, the grommet is pulled from the body 
portion of one of the several mandrels, whereby 
the grommet is retained in an expanded state using 
the expanding portion and pushed onto a cable. 

2. The assembly apparatus of claim 1, wherein the 
rotating assembly includes four mandrels, the mandrels 
being arranged offset, relative to each other, at an angle 
of 90°, and wherein the rotating assembly is step-wise 
further rotatable at an angle of 90°. 

3. The assembly apparatus of claim 1, wherein the 
slip-on unit includes two adjacent pro?le plates, each 
molding plate having an opposed half bore, with the 
half bores, in the second setting (II) of the rotating 
assembly, always being aligned with a mandrel, with 
the pro?le plates being‘ attached to holders, the holders 
being ?exibly connected, using bolts and springs, with a 
carrier movable in the direction of the aligned mandrel. 

4. The assembly apparatus of claim 1, wherein: 
the grommet-receiving portion is comprised of two 

adjacent jaws, each of the jaws including opposed 
halves of a cylindrical recess; 

the cylindrical recesses being adapted to the shape of 
the grommets to be processed; and 

the jaws being radially opposed and movable, and 
located on a guide carrier. 

5. The assembly apparatus of claim 1, wherein: 
the expanding portion is comprised of two further 

adjacent jaws, each of the further jaws including 
opposed halves of a tubular projection and a pro 
jecting bore extending through the tubular projec 
tion; 

the diameter of the projecting bore being so dimen 
sioned, that the cable to be assembled can be intro 
duced into the projecting bore; 
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8 
the projecting bore including, on the side opposite 
from the tubular projection of the further jaws, a 
funnel-shaped extension; and 

the further jaws being radially oppositely movably 
arranged on a further guide carrier. 

6. The assembly apparatus of claim 1, wherein: 
the grommet-receiving portion is comprised of two 

adjacent jaws, each of the jaws including opposed 
halves of a cylindrical recess; 

the cylindrical recesses being adapted to the shape of 
the grommets to be processed; 

the jaws being radially opposed and movable, and 
located on a guide carrier; 

the expanding portion being comprised of two fur 
ther adjacent jaws, each of the further jaws includ 
ing opposed halves of a tubular projection and a 
projecting bore extending through the tubular pro 
jection; _ 

the diameter of the projecting bore being so dimen 
sioned, that the cable to be assembled can be intro 
duced into the projecting bore; 

the projecting bore including, on the side opposite 
from the tubular projection of the further jaws, a 
funnel-shaped extension; and 

the further jaws being radially oppositely movably 
arranged on a further guide carrier. 

7. The assembly apparatus of claim 6, wherein the 
jaws and the further jaws are coupled together and 
simultaneously movable. 

8. The assembly apparatus of claim 6, wherein: 
the grommet-receiving portion and the expanding 

portion are movable relative to each other in an 
axial direction of the cylindrical recess of the bore; 

the grommet-receiving portion being connected with 
a housing, the housing being movable in an axis 
direction of the cylindrical recess of the bore; and i 

the grommet-receiving portion and the expanding 
portion being so arranged that the cylindrical re 
cess and the projecting bore, in the further setting 
(IV) of turning device, are aligned with one of the 
mandrels. 

9. The assembly apparatus of claim 1, wherein the 
drum rests loosely on rollers and is driven by at least 
one of the rollers. 

10. The assembly apparatus of claim 9, wherein the 
drum further includes a projecting edge, the projecting 
edge being supported on a further support roller, the 
further support roller, in turn being rotatable about an 
axis that is vertical or parallel to the axis of the drum. 

* * * * * 


